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(57) Abstract 

A polysaccharide conjugate comprises a polysaccharide attached to a particle carrying perfume, the polysaccharide conjugate being 
capable of binding to cellulose. Preferred polysaccharides include tamarind seed xyloglucan, locust bean gum and enzyme modified guar. 
Because the polysaccharide conjugate binds to cellulose, which is present in cotton and other fabrics, paper, etc., binding of the conjugate 
to cellolose brings the perfume-bearing particle into close proximity to a surface of or containing cellulose. The invention thus enables 
targeting of perfume-bearing particles to such surfaces. The invention also provides a product incorporating the polysaccharide conjugate 
of the invention. The product is conveniently a laundry product such as a fabric washing product, e.g. a detergent product, or a fabric 
conditioning product. The invention also provides a method of targeting binding of a particle carrying perfume to cellulose by use of the 
polysaccharide conjugate of the invention. 
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POLYSACCHARIDE CONJUGATES CAPABLE OF BINDING TO CELLULOSE 
Field of Invention 

This invention relates to binding of polysaccharides and concerns a cellulose-binding 
polysaccharide conjugate, products including the polysaccharide conjugate, and targeting 
5 methods using the polysaccharide conjugate. In the context of the invention the term 
"polysaccharide" is intended to cover polysaccharides and oligosaccharides, and 
references to "polysaccharide" and "polysaccharide conjugate" should be construed 
accordingly. 

Background to the Invention 

10 It is known that various naturally occurring polysaccharides such as pea xyloglucan, 
tamarind seed xyloglucan, etc bind to cellulose by a polysaccharideipolysaccharide 
interaction; indeed this binding ability is important in the functioning of plant cell walls. 

The paper by Hayashi et al entitled "Pea Xyloglucan and Cellulose" in Plant Physiol. 
(1987) 83, 384-389 describes investigations of binding of pea xyloglucan to cellulose, 
15 using fluorescein-labelled xyloglucan prepared by treating xyloglucan with cyanogen 
bromide (CNBr) and incubating with fluoresceinamine, and also using radioiodinated 
xyloglucan prepared by reaction of 125 l with the fluorescein moiety on xyloglucan. These 
labels were used to trace the binding of the polysaccharide and are among the smallest 
molecular label entities known. 

20 The present invention is based on the surprising discovery that polysaccharides with much 
larger attached entities than those used by Hayashi et al can still bind rapidly with high 
efficiency to cellulose by polysaccharideipoiysaccharide interaction. This is surprising 
because binding occurs at multiple sites along the backbones of the polysaccharides, 
rather than at a single binding site as with antibody-antigen interactions, and it would have 

25 been predicted that binding would have been disrupted by the attachment of large entities 
to cellulose-binding polysaccharides. The invention thus opens up the possibility of using 
polysaccharides to target attached particles to cellulose, eg in fabric, paper, etc. 
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percentage of the galactose residues to produce a range of materials that are capable of 
binding to cellulose, but are cheaper and more consistently available than LBG. See 
Bulpin et al Carbohydrate Polymers 12 (1990) 155-168 for a discussion of EMG), tara 
glactomannan and cassia galactomannan. These materials are commercially available 
5 and thus provide potentially useful sources of suitable polysaccharides. These materials 
have the advantages of being relatively cheap, and already being accepted for food use. 

The polysaccharide desirably has side chain galactose residues susceptible to oxidation by 
galactose oxidase, for production of an aldehyde group for coupling purposes, as will be 
described below. TXG, LBG and EMG have such galactose residues. 

10 The particle may be of a range of materials including silica, particular porous silica, 
organic polymer etc. 

The perfume may be carried by the particle in a variety of ways, including absorption, 
adsorption, impregnation and encapsulation. 

Absorption of a perfume by particles can be brought about simply by bringing the perfume 
15 and the particles into contact, and allowing them to stand. The perfume molecules can 
enter the particles by diffusion. 

An alternative to the use of solid particles is to form hollow capsules in which a shell 
encapsulates the perfume. 

One approach to the preparation of microcapsules of perfume is to disperse droplets of the 
20 perfume in an aqueous phase which contains water soluble polymer, and then form a 
polymer shell around these perfume droplets by coacervation of the polymer at the 
interface between the perfume and the aqueous phase. Once formed, the capsule wall 
usually requires further treatment to strengthen it. The encapsulation of perfume by 
coacervation has been described by Meyer, A in Chimica, 46, 101 (1992) and in 
25 US-A-5051305. 

A second approach to the formation of microcapsules of perfume is to disperse perfume 
droplets in an aqueous phase, and then bring about a polymerisation reaction at the 
interface between the droplets and the aqueous phase. The polymerisation reaction which 
has mostly been employed is the formation of an aminopiast resin. This has been used for 
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3- (p-t-butylphenyl)propanal, 4-t-butylcyclohexyl acetate, 4-t-butyl-3,5-dinitro-2,6-dimethyl 
acetophenone, 4-t-butylcyclohexanol, benzoin siam resinoids, benzyl benzoate, benzyl 
acetate, benzyl propionate, benzyl salicylate, benzyl isoamyl ether, benzyl alcohol, 
bergamot oil, bornyl acetate, butyl salicylate, carvacrol, cedar atlas oil, cedryl methyl 

5 ether, cedryl acetate, cinnamic alcohol, cinnamyl propionate, cis-3-hexenol, cis-3-hexenyl 
salicylate, citronella oil, citronellol, citronellonitrile, citronellyl acetate, 
citronellyloxyacetaldehyde, cloveleaf oil, coumarin, 9-decen-1-ol, n-decanal, n-dodecanal, 
decanol, decyl acetate, diethyl phthalate, dihydromyrcenol, dihyromyrcenyl formate, 
dihydromyrcenyl acetate, dihydroterpinyl acetate, dimethylbenzyl carbinyl acetate, 

10 dimethylbenzylcarbinol, dimethylheptanoi, dimethyloctanol, dimyrcetol, diphenyl oxide, 
ethyl naphthyl ether, ethyl vanillin, ethylene brassylate, eugenol, florocyclene, geraniol, 
geranium oil, geranonitrile, geranyl nrtrile, geranyl acetate, 
1 ,1 ,2,4,4,7-hexamethyl-6-acetyl-1 ,2,3,4-tetrahydronaphthalene, available under the 
trademark TONALID", 1 ,3,4,6,7,8-hexahydro-4,6,6,7,8,8-hexamethylcyclopenta- 

1 5 2-benzopyran, available under the trade mark "GALAXOLIDE", 2-n-heptylcyclopentanone, 
3a,4,5,6,7,7a-hexahydro-4,7-methano-1(3)H-inden-6-ylpropionate, available under the 
trademark "FLOROCYCLENE", 3a-4,5,6,7,7a-hexahydro-4,7-methano-1 (3)H-inden- 
6-ylacetate, available under the trademark "JASMACYCLENE", 

4- (4'-hydroxy-4 , -methylpentyl)-3-cyclohexenecarbaldehyde, alpha-hexylcinammic 

20 aldehyde, heliotropin, Hercolyn D, hexyl aidone, hexyl cinnamic aldehyde, hexyl salicylate, 
hydroxycitronellal, i-nonyl formate, 3-isocamphylcyclohexanol, 4-isopropylcyclohexanol, 
4-isopropylcyclohexyl methanol, indole, ionones, irones, isoamyl salicylate, isobomeol, 
isobornyl acetate, isobutyl salicylate, isobutylbenzoate, isobutylphenyl acetate, isoeugenol, 
isolongifolanone, isomethyl ionones, isononanol, isononyl acetate, isopulegol, lavandin oil, 

25 lemongrass oil, linalool, linaiyl acetate, LRG 201 , 1 -menthol, 

2- methyl-3-(p-isopropylphenyl)propanal, 2-methyl-3-(p-t-butylphenyl)propanal, 

3- methyl-2-pentyl-cyclopentanone, 3-methyl-5«phenyl-pentanol, alpha and beta methyl 
naphthyl ketones, methyl ionones, methyl dihydrojasmonate, methyl naphthyl ether, 
methyl 4-propyl phenyl ether, Mousse de chene Yugo, Musk ambrette, myrtenol, neroli oil, 

30 nonanediol-1 ,3-diacetate, nonanol, nonanolide-1 ,4, nopol acetate, 

1 ,2,3,4 f 5,6,7,8-octahydro-2,3,8,8-tetramethyl-2-acetyl-naphthalene, available under the 
trademark "ISO-E-SUPER", octanol, Oppoponax resinoid, orange oil, 
p-t-amylcyclohexanone, p-t-butylmethylhydrocinnamic aldehyde, 2-phenylethanol, 
2-phenylethyl acetate, 2-phenylpropanol, 3-phenylpropanol, para-menthan-7-ol, 

35 para-t-butylphenyl methyl ether, patchouli oil, pelargene, petitgrain oil, phenoxyethyl 
isobutyrate, phenylacetaldehyde diethyl acetal, phenylacetaldehyde dimethyl acetal, 
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Porous siiica particles (mean pore-s,ze 2nn, av ^ ^ ^ 
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a) 1m»s of 0.1% >BG (Sigma Product No. G-0753) 

b) 1 mis of purified water. 

treatment received as set out above. 
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Eight people were asked to compare en «„„ 
~chof,^^ 

6 out of 8 said that a) was the strongest 
1 out of 8 said that b) was the strongest 
lout of 8 could not tell the difference. 

It was concluded that the cotton square treated with c 

to the targeting effect of the LBG a) " ad m ° re °" it due 



WO 99/36470 



PCT/GB99/00145 



11 

Claims 

1 . A polysaccharide conjugate comprising a polysaccharide attached to a particle 
carrying perfume, the polysaccharide conjugate being capable of binding to cellulose. 

2. A conjugate according to claim 1 , wherein the polysaccharide has a 1-4 linked 
5 p glycan backbone structure. 

3. A conjugate according to claim 2, wherein the polysaccharide has a glucan 
backbone, a mannan backbone or a xylan backbone. 

4. A conjugate according to claim 3, wherein the polysaccharide is selected from 
xyloglucans, glucomannans, mannans, galactomannans, p (1-3), (1-4) glucan and the 

10 xylan family incorporating glucurono-, arabino- and glucuronoarabinoxylan. 

5. A conjugate according to claim 4, wherein the polysaccharide is selected from 
xyloglucans such as tamarind seed xyloglucan (TXG) and pea xyloglucan; and 
galactomannans, particularly low galactose glactomannans, such as locust bean gum 
(LBG), enzyme modified guar (EMG), tara galactomannan and cassia galactomannan. 

15 6. A conjugate according to any one of the preceding claims, wherein the 

polysaccharide has side chain galactose residues susceptible to oxidation by galactose 
oxidase. 

7. A conjugate according to any one of the preceding claims, wherein the particle 

is physically linked to the polysaccharide. 

20 8. A product incorporating a polysaccharide conjugate in accordance with any 

one of the preceding claims. 

9. A product according to claim 8, comprising a laundry product such as a fabric 
washing product, eg a detergent product, or a fabric conditioning product. 

10. A method of targeting binding of a particle carrying perfume to cellulose by 
25 use of a polysaccharide conjugate in accordance with any one of claims 1 to 7. 
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